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Chapter I 
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ĻÌµ¥¸ÀİĩįÌµĮ:.ğČÌµį¢îķÂĮV¤ĭQĿyĤ
Ġčm:įÌµ¥¸Àė2ŪHĠĻĜīĪkĤĭÌµĿ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*ıļČ
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ŬPost-translational modification: PTMŭė¨ĞļĩĒĻčPTMsĮİČťũôķłő
ŕŦČšŕŦČţśņŕũĭĬÐjį°ĄėđĺČPTMs ĮĸħĩœũŚňÞį
éķ¸ÀĪįD.ėTĞļĩĒĻĜīėªĹļĩĒĻŬFig. 1ŭčv«±ĪİČ
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ķťŎũšŕŦīâĠĻī0)ėCĭęČøaçįõĪđĻčłŦŇŘũš
ŕŦİČœũŚňÞłŦŇŘũšŕŦ/á®ó·ŜŁşťūŬPRMTsŭĮĸħĩÕ8Ğ
ļĻ"XĪđĻčin vivoĮĕĚĻ«±ĪİČĢļģļį PRMTĿgğĤŞŃŏė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į PRMTįÂĮĨĒĩİuÔpĭė6Ēč 
ċ ċ PRMT1İČPRMTsįĪĶrĶ¢ėĊęŬBedford et al. 2009ŭČÑĭłŦŇ
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type I enzymes [34] but its methyltransferase activity has just recently been characterized in vitro [35]. 
After breakdown of mono- and dimethylated intracellular proteins, free MMA, ADMA and SDMA can 
be released into cells.  
Figure 1. The mechanism of protein arginine methylation in mammalian cells. L-Arg  
can be monomethylated on a guanidino nitrogen atom by all protein arginine 
methyltransferases (PRMTs). Type I PRMTs catalyze the formation of asymmetric 
dimethylarginine, while type II PRMTs generate symmetric dimmethylarginine. The donor 
of methyl groups is S-adenosylmethionine (AdoMet), which is further converted to  
S-adenosylhomocysteine (AdoHcy).  
 
Thus, methylation of arginine residues within proteins by PRMTs and the subsequent proteolysis of 
these arginine-methylated proteins by proteasome and autophagy pathways represent the major source 
of free intracellular methylarginine [36–38], since there is currently no evidence that free L-arginine 
(L-Arg) can be methylated [39].  
Free cellular MMA and ADMA, but not SDMA, can be intracellularly degraded to citrulline and 
mono- or dimethylamines, respectively, by two dimethylarginine dimethylaminohydrolases (DDAH): 
DDAH1 and DDAH2 [11,36]. Alternatively, ADMA can be converted to Į-keto valeric acid by 
alanine:glyoxylate aminotransferase 2 [40], and SDMA may be catabolized in vivo when injected 
intraperitonelly into rats, although the enzymes involved have not been identified thus far [41]. 
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9țƀ)Ȱǻĺő*Ȱǻ½ǜÉʒȃȜÂÓȰǻ½ǜȃȜ=űȻ'ä
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 "ĺő:9ʗFolkman 1995ʘ0ɧĐũĄŖȲ)ǙĤ' "Ȱǻ
űǐ)ÇłÂĐ'!")ǎȾɡ1:0#'Vascular endothelial growth 
factorʗVEGFʘ6,)àĘ£#
9 VEGF receptor 2ʗVEGFR-2ʘ'ȳ
 11 
:96&āƟôĐ6,)àĘ£0Hypoxia induced factor 1ʗHIF-1ʘ
&%)ɕ¾ôĐ7'MAPK &%)QLa|ÂĐȰǻűǐ'ɯȹ#

9$Ÿ7':"9ʗFolkman 1995; Bader et al. 1998ʘŽɚ{ɭÓ
@UZ|ÓtZ|ÓxhIZÓ&%)ȕɃĿªʐāƟôĐ5ɕ¾ô
Đ)Çł'ćɶ<9$Ÿ7':""8ʗRahimi et al. 2006ʘ
XfKɏ)ȕɃĿªʐȰǻĺő=Çł9$űƓŇĺő:!
!
9¦+Ȱǻűǐ)I}Jw}X#
9  VEFGR-2 6,
VEGFR-3 ){ɭÓVEGFA 6, VEGFC QLa|ɣ)ŞȊŹɵ6,
ķ=Ƨĕ9$þé:"9ʗHerbert et al. 2011ʘ0å
VEGFR-2 '!"{Rƞý$@|JbƞýtZ|Ó:9$þé
:"9ʗRahimi et al. 2015; Hartsough et al. 2013ʘ)tZ|Óin vivo 
'"%)6&ƗȞ=Ş!*Â "& 
  XfKɏ)@|Jbƞý*XfKɏ@|JbtZ|ýɕǱɬ
ȂʗPRMTʘj?r{'6 "tZ|ýÍ:9$#QLa|ɣ5
mRNA )ȕɃÇłDNA )SlzBQLÇł&%Ćƕ&ƗȞ)Çł=ȱ
$þé:"9ʗBedford et al. 2009; Yang et al. 2013; Fig. 12ʘPRMT j
?r{*ɬȂưŉ)ɤ7udtZ|ÓÜ,ʄĜǰŉRtZ|Ó=Ŝ
XBl 1udtZ|ÓÜ,ĜǰŉRtZ|Ó=ŜXBl 2udtZ|Ó
)1=ŜXBl 3 'Âʍ:9PRMT1 *ïʍ'"ʄĜǰŉ@|J
btZ|Óº£) 85 % =Ŝȹ&XBl 1 ) PRMT #
9$ǧ7:
"9ʗBedford et al. 2009ʘ:0#'in vitro )Ėʓ'"PRMT1 
gS_5))ýɏ=tZ|Ó9$#Ćƕ&ȃȜƗȞ)Çł'ɶ<
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9$Ǭð:"9ʗFig. 5ʘŲin vivo '"*ºɔ# PRMT1 =
ƘťqCSțǐ 7ŵǟ'ȩƜ'&9$Ǭ:"94))ʗPawlak et 
al. 2000ʘ:ɷþéƝ%ǅǐ£'9 PRMT1 )ɯȹŉ*Ǎú0
#Ÿ&ǄĆ00#
9ŽɚĹǩǴė#PRMT1 =ƋǮȆǿ#Ƙť
qCSrE{)¢ĺő= "Ȣ)ĺŏ5ƗȞ'Ǘį=$
=þé"9ʗHashimoto et al. 2016ʘ( '.01/+
&
, PRMT1'	&*!"
'&%%,$#

'&)+-,$- 2Blanc et al. 20173)6'ȅȐƣ
' PRMT1 Ǘ&9ƗȞ=Ş!áȞŉȖ7:9Ȱǻ½ǜȃȜ'9 
PRMT1Ȱǻ)Ɣɟ5ƗȞ'Ĝ%)6&ļÊ=Ŝ)$ɀ$*Ÿ
7':"& 
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  Western blottingȾƇ'*zh[_řqCSPRMT1ř£ʗMillipore, 07-404ʘ
zh[_řqCS CD31 ř£ʗCell Signaling Technology, 77699ʘzh[_ř GFP
ř£ʗCell Signaling Technology, #2956ʘqCSř β-actin ř£ʗMBL, M177-3ʘ
HRP Ɩɋ~eřCOJ IgG ř£ (GE Healthcare, NA934)=¥ǒ 
  ¸ǘƌȫ'*zh[_řqCS PRMT1 ř£ʗAbcam, ab92299ʘz[_
řqCS CD31 ř£ʗBD Bioscience, #550274ʘvJřCOJ IgG ř£ʗVector 
Laboratories, BA-1000ʘAlexaFluor568 vJřz[_ IgG ř£ʗLife Technologies, 
A11077ʘ=ǒ 
 
R.S S
  ÐǉĖʓ*øǶćĒƪǺƫćĒÐǉĖʓčî)ŕɇ)¶'Ėų
ǺƫćĒÐǉĖʓßŔȻĕ$ŵƃůɨǯĒǠǻɘ'
9ŵƃĒȲɌ)Ðǉ
Ėʓ)ɦƚ&Ėų'æHB`zB'ŀ "ȱ qCS*ƥƼ 22C
ƾĳ 40-60%)ǏĀ'"ʏș12 Źɵ$)ŸŻêƀǻǎ:ǏĀ#ʏș
=ȱ  
  Ȱǻ½ǜȃȜǊǗǛ&PRMT1ƘťqCS)¤ȶ'*Cre-loxPQS]s=¥
ǒ0Prmt1flox/floxʗPrmt1ffʘqCS=¤ȶ93'Prmt1tm1a(EUCOMM)Wtsi
d[KBqCS= European Conditional Mouse MutagenesisʗEUCOMMʘ68ğ
¹β-actin-Flp _zSRDb[KqCSʗB6.SJL-TgʗACTFLPeʘ9205Dym/J, 
stock number: 003800, The Jackson Laboratoryʘ$ɩ9$#R_z[l
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GU[_=ɸƙ'Ȱǻ½ǜȃȜǊǗǛ' Prmt1 )Ƙť=Ɉğ93
'¤ȶ Prmt1ff qCS=Ȱǻ½ǜȃȜǊǗǛ'ǙǍ9 Tie2-promoter )
Ʊ# Cre ȅŢɬȂ=ǙǍ9 Tie2-Cre+qCSʗB6.Cg-TgʗTek-creʘ1Ywa/J, 
Stock Number: 008863, The Jackson Laboratoryʘ$ɩ Prmt1fwTie2-Cre+qCS
=¤ȶʗFig. 5ʘ¤ȶ Prmt1fwTie2-Cre+qCS'!"ÐǉUX
) »Ǯ® ǊìŪŠ6, ƄĦůÖ ŪŠ)Ċō'68§
Cre }pXqCSʗC57BL/6N-GtʗROSAʘ26Sor<tm1ʗCAG-EGFP,tdsRedʘ
Utr>/Rbrc ʗRBRC04874ʘʜR26GRR qCSʘ$ɩR26GRR; Prmt1fwTie2-Cre+
qCS=¤ȶR26GRR qCS*Cre ɬȂ'69ȅŢɒ"&ȃ
Ȝ#*Ȏȫ)ȯ·=ȅŢɒ ȃȜ#*ķɐȫ)ȯ·=è9
ʗHasegawa et al. 2013ʘ)3¤ȶ R26GRR; Prmt1fwTie2-Cre+qCS'
"*Ȱǻ½ǜȃȜɐȫ':ą)ȃȜȎȫ'Ɩɋ:9&
Tie2-promoter *tS)ǐƟȃȜ'"¤ǒàǾØ# Cre ɬȂưŉ=ǙǍ
9$#ºɔ)Ƙť=Ɉğ9$þé:"9$7ʗDe Lange et 
al. 2008ʘFS) R26GRR; Prmt1fwTie2-Cre+qCS'ĜtS) Prmt1ff qCS
=ɩ9$#Ėʓ¬£=¤ȶʗFig. 6ʘ 
 
LdS
  Mds DNA *ɫɭ@ubCsƪ'68śÁqCS)Ģ0*ț
)âÉȘ'375 µg/ml ) Proteinase K = 320 µl Í" O/N #Ýņ
)Ŀ 15 µg/ml ) RNase A 30 µl =Í" 37˚C # 2 ŹɵÝņ7.5 M )ɫɭ@
ubCs= 100 µl Í"XfKɏ=ƨơƙ'ɥń"ƺ= 300 
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µl óÞǸɱ)BWl~i|@|N|'6 " DNA =ƇÁ"ɥń
Ŀ70% EXd|120 µl=Í"{SDNA*÷Ŀ'10 ng/µl
$&96' 1 x Tris-EDTA e[j?'ǀȾɧĐû)åĕ*
Polymerase chain reactionʗPCRʘƪ'6 "ȱ PCR '¥ǒlzBq
='Ǭ 
Prmt1;  
5’-GTGCTTGCCATACAAGAGATCC-3’ 
5’-ACAGCCGAGTAGCAAGGAGG-3’ 
 
Tie2-Cre; 
5’-GCAATGGTGCGCCTGCTGGAAGATGG-3’ 
5’-GAGCTGGTGCAAGTGCAGGAGCC-3’ 
R26GRR;  
5’-AAAGTCGCTCTGAGTTGTTAT-3’ 
5’- CTTGTACAGCTCGTCCATGCCGAG-3’ 
 
A869?dPS
  Ȱǻ½ǜȃȜ'9 PRMT1 )ǙǍ=Ǫɇ93'Magnetic-activated 
cell sortingʗMACSʘÂʀQS]s=¥ǒɰǐûʗC57BL/6Jʘ)țǐ 12
ŵǟ14 ŵǟ16 ŵǟ)ț6,ǐĿ 0 ŵǟ$ 7 ŵǟ)űǐ)Ț=O
l{L0¤ȶ PRMT1-ECKO qCS'"PRMT1 X
fKɏ}m|#ƶĉ"9=Ǫɇ93'țǐ 14 ŵǟ) PRMT1-ECKO
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qCS)ț=Ol{LOl{LțÜ,Ț*Tumor 
Dissociation KitʗMiltenyi Biotec, 130-096-730ʘ#ÀǎĿ' POLYTRON ou
RaBP=ǒ"ȃȜ=ʀȃȜŐǂƷ* 100 µm )U|S_}Ba
=ɝqCSř CD45 qBK~hTʗMiltenyi Biotec, 130-052-301ʘ$ʛ
# 15 ÂɵÝņĿ'MACS LS Gzs=ɝ$#cH]AkU}KQ
y=ȱ óÞj~S|=ż'qCSř CD31 qBK~hT
ʗMiltenyi Biotec, 130-097-418ʘÜ,qCS FcR k~[ILɅȮʗMiltenyi Biotec, 
130-092-575ʘ=Í"ʛ# 15 ÂɵÝņ)ĿMACS LS Gzs=
ɝ"ř CD31 qBK~hT'cH]Ak)ǕÂ=ƯƱpR]AkǕÂ
=óÞʗFig. 7ʘ 
 
ptqlIE'S
  MACS QS]s'6 "óÞȰǻ½ǜȃȜ'Ĝ"25 µl ) lysis e
[j?ʗ20 mM Tris-HCl, pH 7.4, 150 mM NaCl, 5 mM EDTA, pH 8.0, 1% Nonidet 
P-40, 5% glycerol, 1x protease inhibitor cocktailʘ=Í" on ice # 25 ÂɵÝņ
ÝņĿ)Ol|= 414,000 rpm # 10 ÂɵɥńĿ'ƺ=óÞ
25 µl ) 2x Laemmli sample bufferʗBio-Radʘ$ƹä95# 5 ÂɵÍǇ
Ol|= 10% SDS-PAGE #ƭÐĿ' PVDF ȥ'ɕǱPVDF ȥ* 5%
SIsr|K=ǀȾ 1x TBSTʗTris-buffered saline and Tween 20ʘe[j?
#ėƼ# 45 Âɵk~[IL=ȱ )Ŀř£Ýņ=ėƼ#ʙŹɵ
0*4˚C #źȱ ¸ǘÝņ* Luminata Forte Western HRP substrate
ʗMilliporeʘ'6 "āŎX ȏjA|sʗFujifilmʘ=ǒ"ƑÁ 
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5E'S
  ǐĿ 10	20 ɠǟ)qCS=ɩċĎ 13	15 ŵǟ'ʋƐȡȪ'"ēƒ
Ɯ=ȱ )Ŀɞ5'ț=ß8Áphosphate-buffered salineʗPBSʘ
'Ƶǋŏ#Ė£ʌŃɲʗOlympus, SZ61+DP21ʘ=ǒ"ț¾ǡ=ŨĻ
Ƚě)ɼ'*2.5 mm ıŲ)ŲǢȁ='Ůțºɔ)Ƚě*ŝć
ǌ 8 ­#ʊɨ)Ȱǻĺŏ)Ƚě* 40 ­)ŝćǌ#ȱ 0Cre ɬȂ)
ǙǍ'69 R26GRR ğ¹ɧĐ)ȅŢ=Ǫɇ93'ȯ·Ė£ʌŃɲ
ʗLeica, MZFLIII+MC120HDʘ=ǒ"Ƚě=ȱ  
 
A869?c[]h PRMT1 ptqlId40E' 
  Prmt1fwTie2-Cre+qCS)FS$Prmt1ffqCS)tS)ȅ1ä<7Ł7
:9¬£=¥ǒțǐ14ŵǟ)qCS=4%fzo|s@|^g ʗ`PFAʘ/PBS
'"4 ˚C#ź÷ĕ)ĿPBS'4˚C#2ŹɵƯƲ70-100%)EX
d|#ȡƦ=ȱ100%IQ}'ȑŢĿfzjA'"Òü
Òüț*rK~_sʗThermo Scientific, HM 340Eʘ=ǒ"5 µm)Ãǈ
=¤ȶ¤ȶÃǈ*100%IQ}#ȡfzjAÀǎĿ'
100-70%)EXd|#Ʀí20 µg/ml)Proteinase KʗSigmaʘ/PBS'37˚C#
30ÂɵÝņřÚɎưÓÀǎ=ȱ ƙ'3% H2O2/PBS=ǒ"½ôŉ
n|FIQYV=ĉưTSA blocking reagent ʗPerkinElmer, FP1020ʘ#
k~[IL=ȱ 7'zh[_řqCSPRMT1ř£ʗAbcam, ab92299ʘ
0*z[_řqCSCD31ř£ʗBD Bioscience, #550274ʘ'4˚C#źÝņ
Ȋ"hFZƖɋ:vJřCOJIgGř£ʗVector Laboratories, 
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BA-1000ʘ'įƼ#30ÂɵÝņ"ȸƮOhǓƅn|FIQY
VƖɋS_}l_@hRʗPerkinElmer, NEL750ʘ#ÝņĿTSA plus 
fluorescein system (PerkinElmer, NEL750001EA) 0  *  TSA plus 
tetramethylrhodamine (TMR) system (NEL756001KT PerkinElmer)'"ȯ·Ɩɋ
0Hoechst33258=ǒ"ĜƤƌȫ=ȱ Ãǈ*¼ǆǄʌŃɲ
ʗOlympus, FV10iʘ=ǒ"Z stack =1 µmƣ'25ƈŨĻº")Ǖ´=ɯ
(ä<"ÁË 
 
A8	dGS
  Prmt1fwTie2-Cre+ qCS)FS$Prmt1ff qCS)tS)ȅ1ä<7Ł
7:9¬£=¥ǒċĎ14ŵǟ)Ƣ£qCS=BWj|z#ʕɪØȥ
'Ò0:ǋŏ#ț=ŧÁȦĮ5Øȥ)Ȱǻ=±!&6'ǖō
&7ț=ß8Áƙ'Griffonia simplicifolia Lectin I-B4 IsolectinʗVector 
laboratories, FL-1201ʘ=PBS'"Ȅǃĳ50 µg/ml '&96'ĭɮ1 mlQ{
R6,34 Gb`|=ǒ"ț)Ƴ¯ʊʃȠ68100 µl Ƭ¹ț
*10ÂɵPBS'ʃȑĿ'ȯ·Ė£ʌŃɲʗLeica, MZFLIII+MC120HDʘ
=ǒ"ȯ·)Ǫɇ=ȱ )Ŀ4% PFA/PBS'"4˚C#ź÷ĕ
7'ț=10% sucrose/PBS '2Źɵ20%30% sucrose/PBS 'ź!ȑ
ŢO.C.TNfC`ʗSakura Finetek Japan, #4583ʘ'ĝ¹ĝ¹
Ol|'!"KzBFSX[_ʗThermo Scientific, HM560ʘ=ǒ"Ù
20 µm)¿ȇÃǈ=¤ȶ¤ȶÃǈ*PBS#ƦƯĿ'5 % 
BSA/0.1 % Triton X-100/PBS'"k~[IL=ȱz[_řqCSCD31ř£
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ʗBD Bioscience, #550274ʘ#4 ˚C#źÝņ)ĿAlexaFluor568#Ɩɋ
:vJřz[_IgGř£ʗLife Technologies, A11077ʘ$ėƼ#1ŹɵÝņ
Ãǈ*¼ǆǄʌŃɲʗOlympus, FV10iʘ'"Ƚě=ȱ ǆǄ):'
69ȺŲ)ɤ=Ⱦƶ93Z ɖŲæ'1 µmƣ'30ƈŨĻZ stacku
`'"º")Ǖ´=ɯ(
<"ÁË 
 
2QOi2Z`A8)Kdjsuntm 
  ċĎ14ŵǟ#Ol{Lț=4% PFA/PBS'"4˚C#źʂǞ
Ŀ'ɜŸÓɅȮScaleview A2'ȑŢėƼ#2ɠɵ71ž"ɜŸÓ
Àǎ=ȱ )ĿĖ£ʌŃɲʗOlympus, SZ61+DP21ʘ6,ȯ·Ė£ʌ
ŃɲʗLeica, MZFLIII+MC120HDʘ=ǒ"ɜŸÓ)ɡȱ$ȯ·)©Ş=Ǫɇ
Ol|*2 %@H~SM|'ĝ¹Scaleview A2'ƨ3#2
·ĐʌŃɲʗOlympus, FV1200MPEʘ=ǒ"Ƚě=ȱ ʗFig. 15ʘ)ɼ
}PȴȑMaiTai DeepSee laserʗSpectra PhysicsʘÜ,Scaleview A2ǒ)25
­Ĝǉ}TʗOlympus, XLPLN25XSVMP2ʘ=ȅ1ä<"¥ǒÎɒ·
'*975 nm)}P=¥ǒZɖŲæ8 µmƣ'200ƈ)Ǖ´=ȽěZ
ɖ)ǱÐ'69Ÿ9*ƑÁñ)Ŏĳ=ɉŭ9$#ȵƚɽ8ä 
Ǖ´*10 %!ɯ&96'ŨĻWj_CD@ʗOlympus, FV10i-ASWʘ
#XB{L=ȱ XB{LĿ)Ǖ´*3DBtRLȾƇWj_)
VolocityʗImprovision/PerkinElmerʘ#3ƙ¶Ǜ'Ǖ´ÓÁËǕ´'!
"Ȁ460 µmòŲ'Ã8ÁAngioToolʗhttps://ccr.cancer.gov/ʘ6,
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WimTubeʗhttp://ibidi.wimasis.comʘ$ȾƇWj_=ǒ"Ȱǻ)ʅǳȍĴ
ɳ6,ÂħǄ)Ŭ'!"Ʉ¨=ȱ  
 
;FE' 
  2 ·ĐʌŃɲ=ǒ"ȽěǕ´)ĕɱȾƇ'"ȉɁWj_
ʗGraphPad Prism version 5 for Windows; GraphPad Software ǭʘ=ǒ"ȉɁȾƇ
=ȱ ãȓ#^X)ƚȻŉ)ƑĕĿÂū)Ƒĕ$" F Ƒĕ=ȱ 
ȗ)ȇƉ7SZw^_) tƑĕCD|Z) tƑĕqoB[_
b) uƑĕ):#ſōĬƑĕ=ȱp < 0.05 =ſō$1& 
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M1rkod>Y"1c[]hA86 PRMT140Nd 
  ɰǐû)țǐ121416ŵǟ)țºɔ6,ǑĿ07ŵǟ)Ǒ)
Ț7MACSQS]s=ǒ"óÞȰǻ½ǜȃȜ=ǒPRMT1Xf
Kɱ)ȆŹǛ&ĄÓ=Ƒɂțǐ12-16ŵǟ)ț$ǑĿ07ŵǟ)Ǒ)
ȗ)Źƀ'"Ȱǻ½ǜȃȜ#PRMT1)ǙǍɇ37:Ǌ'țǐ12ŵ
ǟ714ŵǟ'"PRMT1ʔǙǍ"ʗFig. 8ʘ 
 
PRMT1-ECKOrkodBbLd7H 
  ǐ£)Ȱǻ½ǜȃȜ'9PRMT1)ƗȞ=Ÿ7'93'Prmt1ff
qCS$Ȱǻ½ǜȃȜǊǗǛ'CreȅŢɬȂ=ǙǍ9Tie2-CreqCS$)
ɩ'68Ȱǻ½ǜȃȜǊǗǛ'Prmt1=Ƙť9qCSʗPRMT1-ECKOqC
Sʘ=¤ȶ)ɩ'6 "PRMT1)tZ|Óưŉɨ¡=ç2EKW
)4$5Ƙĉ:9ʗFig. 6ʘŁ7:Ǒ'!"ǐĿ1ž#qCS
Ģɨ68śÁMdsDNA=ǒ"RDdXBiL=ȱ ã@}|
)PCR'6 "PRMT1)ɰǐû@}|*277 bp#Prmt1-flox@}|*410 bp
0Tie2-Cre@}|*551 bp#āİ:90R26GRR@}|=Ş!¬£
#*62800 bp)e`ƑÁ:9PCR)ȇƉPrmt1wwTie2-Cre-qC
SPrmt1fwTie2-Cre-qCSPrmt1ffTie2-Cre-qCSPrmt1wwTie2-Cre+qCS
Prmt1fwTie2-Cre+qCS)ɧĐû=Ş!ǑŁ7:Prmt1ffTie2-Cre+q
CSʗPRMT1-ECKOʘqCS)ɧĐû=Ş!Ǒ*Ł7:& ʗFig. 9Aʘ
#Ǒ)ɧĐû)Êä=Ƒɂ93'FS)Prmt1fwTie2-Cre+qC
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S$tS)Prmt1ffTie2-Cre-qCS)ȅ1ä<7Ǒ0:41Ô)Ǒ'!
"ǑĿʙž#ɧĐû)ȾƇ=ȱ )ɩ)ȅ1ä<7*
Prmt1fwTie2-Cre-qCSPrmt1ffTie2-Cre-qCSPrmt1fwTie2-Cre+qCS
Prmt1ffTie2-Cre+qCSåÊä#Ǒ0:"9$ƽ:9
Ėɼ'Ł7:Ǒ*Prmt1fwTie2-Cre-qCS16Ôʗ39%ʘPrmt1ffTie2-Cre-
qCS 12Ôʗ 29%ʘPrmt1fwTie2-Cre+qCS 13Ôʗ 32%ʘ#
8
Prmt1ffTie2-Cre+qCS*1Ô4Ł7:& ʗFig 9Bʘ)$7
PRMT1-ECKOqCSÁǑÉ'ȩƜ$& "9áȞŉǬ: 
 
>1/dE'S
  PRMT1-ECKOqCSȩƜ$&9XBrL=Ǫɇ93țǐƀ#)
ț)ɧĐû=åĕțǐ14ŵǟ)ț7Ł7:MdsDNA=ǒ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